Effects of prolonged hyperinsulinemia on erythropoiesis in fetal sheep.
Offspring of diabetic mothers have an increased incidence of neonatal polycythemia, decreased oxygen tension in cord blood at delivery, and elevated plasma erythropoietin levels at birth. Experimental fetal hyperinsulinemia has been associated with reduced fetal oxygen content and increased erythropoietin concentration. To test the hypothesis that prolonged fetal hyperinsulinemia results in increased fetal erythropoiesis and red cell volume during gestation, we infused insulin or placebo for 11 +/- 0.2 (+/- SE) days into chronically catheterized fetal sheep, beginning at 124 days of gestation. Indices of fetal erythropoiesis, red cell and blood volume were measured before and during the infusions. Insulin infusion resulted in increased plasma insulin, decreased plasma glucose, and decreased oxygen saturation values. The nucleated red blood cell (RBC) and RBC counts were significantly higher in the insulin- compared with the placebo-treated fetal sheep after 6-8 and 9-12 days of infusion, respectively. Although erythropoietin concentration did not differ between the groups, red cell volume expressed as a change from the base-line value was significantly higher in the insulin-treated group. We conclude that prolonged fetal hyperinsulinemia augmented erythropoiesis and red cell volume during late gestation in fetal sheep.